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DEFINITIONS 

IDA  publishes  the  following  documents  to  report  the  results  ol  its  work. 


Reports 

Reports  are  the  most  authoritative  and  most  carefully  considered  products  IDA  publishes. 
They  normally  embody  results  of  major  projects  which  (a)  have  a  direct  bearing  on 
decisions  affecting  major  programs,  (b)  address  issues  of  significant  concern  to  the 
Executive  Branch,  the  Congress  and/or  the  public,  or  (c)  address  issues  that  have 
significant  economic  implications.  IDA  Reports  are  reviewed  by  outside  panels  of  experts 
to  ensure  their  high  quality  and  relevance  to  the  problems  studied,  and  they  are  released 
by  the  President  of  IDA. 

Group  Reports 

Group  Reports  record  the  findings  and  results  of  IDA  established  working  groups  and 
panels  composed  of  senior  individuals  addressing  major  issues  which  otherwise  would  be 
the  subject  of  an  IDA  Report.  IDA  Group  Reports  are  reviewed  by  the  senior  individuals 
responsible  for  the  project  and  others  as  selected  by  IDA  to  ensure  their  high  quality  and 
relevance  to  the  problems  studied,  and  are  released  by  the  President  of  IDA. 

Papers 

Papers,  also  authoritative  and  carefully  considered  products  of  IDA,  address  studies  that 
are  narrower  in  scope  than  those  covered  in  Reports.  IDA  Papers  are  reviewed  to  ensure 
that  they  meet  the  high  standards  expected  of  refereed  papers  in  professional  journals  or 
formal  Agency  reports. 

Documents 

IDA  Documents  are  used  for  the  convenience  of  the  sponsors  or  the  analysts  (a)  to  record 
substantive  work  done  in  quick  reaction  studies,  (b)  to  record  the  proceedings  of 
conferences  and  meetings,  (c)  to  make  available  preliminary  and  tentative  results  of 
analyses,  (d)  to  record  data  developed  in  the  course  of  an  investigation,  or  (e)  to  forward 
information  that  is  essentially  unanalyzed  and  unevaluated.  The  review  of  IDA  Documents 
is  suited  to  their  content  and  intended  use. 
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PREFACE 


This  document  was  prepared  by  the  Institute  for  Defense  Analyses  (IDA)  under  the 
Task  Order,  Requirements  for  Standards  for  Storage,  Transmission,  and  Display  of  Multi- 
media  Information,  and  relates  to  the  objective  of  the  task,  “to  assist  the  Center  for  Stan¬ 
dards  in  developing  approved  multimedia  standards.”  The  work  was  sponsored  by  the 
Defense  Information  Systems  Agency  (DISA). 

A  peer  review  of  this  document,  chaired  by  Dr.  Richard  J.  Ivanetich,  was  performed 
by  the  following  IDA  research  staff  members:  Dr.  Alfred  Brenner,  Ms.  Anne  Douville,  Dr. 
Michael  Kappel,  and  Dr.  Dale  Lichtblau. 
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EXECUTIVE  SUMMARY 


Multimedia  Technology 

Multimedia  technology  combines  text,  still  images,  video,  audio  and  other  forms  of 
computer  data  to  form  a  composite  information  object  that  can  be  manipulated  and  used  to 
convey  information  in  a  useful,  educational,  entertaining,  realistic,  or  more  easily  under¬ 
stood  manner.  Multimedia  technology  has  been  shown  to  improve  effectiveness  and  reduce 
cost,  particularly  in  training  applications.  Surveys  of  interactive  videodisc  instruction  in 
military  training  settings  found  increases  in  the  number  of  the  students  reaching  mastery 
and  lower  costs. 

Purpose  and  Scope 

The  intent  of  the  study  was  to  understand  how  the  use  of  multimedia  in  DoD 
depends  upon  the  portability  and  interoperability  of  hardware,  software,  and  data  products. 
There  was  no  intent  to  determine  the  extent  of  multimedia  technology  penetration  in  DoD, 
nor  to  produce  validated  requirements.  The  first  question  that  needed  to  be  answered  was 
whether  there  was,  in  fact,  any  need  for  standards  in  this  area  at  present.  The  scope  of  the 
study  included  command  and  control  (C2),  intelligence,  and  all  mission  support  areas.  It 
also  included  weapon  systems,  sensors,  medical  and  other  laboratory  equipment,  simula¬ 
tors,  and  automated  information  systems. 

Approach 

A  survey  of  selected  DoD  multimedia  producers,  consumers,  and  policy  makers 
was  undertaken  to  identify  how  multimedia  technology  is  being  used  or  anticipated  for  use 
and  to  identify  the  roles  of  portability  and  interoperability  in  those  uses.  In  parallel  with  the 
survey,  the  activities  of  vendors  and  standards  organizations  were  monitored  to  gain  a  better 
understanding  of  marketplace  directions  and  trends  in  the  development  and  use  of  stan¬ 
dards. 

Major  Industry  Findings 

The  multimedia  industry  is  divided  into  the  following  communities  for  the  purposes 
of  this  report: 


•  Education,  Training  and  Public  Relations 

•  Desktop  Multimedia  Publishing 

•  Information  Retrieval 

•  Audiographic  and  Video  Teleconferencing  and  Group  Work 

•  Entertainment 

Three  general  observations  can  be  made  about  these  communities.  First,  most  of  the 
products  on  the  market  are  based  on  proprietary  approaches  and  use  proprietary  data  struc¬ 
tures  and  file  formats.  Some  proprietary  products  and  file  formats  have  reached  the  level  of 
being  de  facto  standards.  Second,  most  available  products  are  platform  specific.  That  is, 
they  operate  only  on  an  Apple  Macintosh  or  with  Microsoft  Windows  or  with  X  Windows 
and  Unix,  but  rarely  more  than  one  of  these.  Third,  both  proprietary  technology  and  plat¬ 
form  specific  technology  are  changing  through  the  use  of  translators  and  software  ports,  as 
well  as  through  the  adoption  of  open  systems  standards. 

The  importance  to  DoD  of  entertainment  on  the  above  list  results  from  the  fact  that 
the  potential  size  of  the  market  for  digital  video  and  multimedia  computer  games  is  so  large 
that  some  people  expect  this  area  to  completely  overwhelm  all  others  in  the  standards  def¬ 
inition  process. 

DoD  Survey  Findings 

Current  or  planned  uses  of  multimedia  technology  are  described  in  terms  of  the  fol¬ 
lowing  categories: 

•  Education,  Training  and  Public  Relations 

Training,  including  classroom  and  distance  learning  situations 

-  Advertising  and  public  relations 

«  Desktop  Multimedia  Publishing 

Briefings  and  presentations 

Publications 

-  Interactive  Electronic  Technical  Manuals  (lETM) 

-  Mapping  and  charting 

•  Information  Storage,  Retrieval,  and  Dissemination 

-  Information  dissemination 

-  Archiving  photographs  and  video  clips 

•  Teleconferencing  and  Group  Work  with  and  without  Video 

Video  teleconferencing 

Group  work 

Of  the  surveyed  organizations  exploring  multimedia  technology,  almost  half  use  a 
technical  environment  based  on  IBM-compatible  personal  computers.  The  other  half  is 


essentially  divided  equally  between  Apple  Macintosh  and  a  variety  of  Unix  environments. 
Several  organizations  indicated  that  they  had  or  are  developing  a  standard  architecture  for 
their  multimedia  systems. 

When  the  DoD  participants  were  asked  to  identify  areas  where  standards  are  lack¬ 
ing,  the  most  commonly  mentioned  need  was  cross-platform  portability,  that  is,  the  ability 
to  create  multimedia  materials  on  one  type  of  computing  platform  (usually  PC  or  Macin¬ 
tosh)  for  use  on  other  types  of  computing  platforms.  The  participants  also  identified  the 
need  for  standards  to  support  network  uses  of  multimedia.  Standards  relating  to  video  and 
audio  were  listed  as  needing  improvement,  particularly  to  provide  better  support  for  syn¬ 
chronizing  video  and  audio  in  a  single  presentation.  Several  participants  identified  the  need 
for  standards  in  application  areas  of  multimedia,  such  as  training,  presentations,  and  simu¬ 
lation,  rather  than  standards  for  multimedia  technology.  In  the  area  of  training,  several  par¬ 
ticipants  specifically  described  MIL-STD-1379D  (Military  Training  Programs)  as 
inadequate. 

When  asked  what  impact  multimedia  standards,  or  the  lack  of  standards,  had  on 
their  work,  some  of  the  participants  indicated  that  the  lack  of  standards  is  a  problem  for 
their  organization;  among  this  group  of  participants,  a  few  were  worried  about  the  strong 
position  de  facto  standards  are  achieving.  Other  participants  indicated  that  they  are  happy 
with  de  facto  standards,  and  do  not  see  a  need  for  anything  else.  For  still  others,  the  current 
level  of  open  standards  activity  is  about  right.  This  last  group  of  participants  was  the  largest 
one,  and  expressed  the  opinion  that  the  technology  is  still  too  immature  for  the  standards  to 
be  riiore  advanced  than  they  are.  They  are  in  no  hurry  to  see  standards  promulgated  before 
the  technology  and  the  market  are  ready.  For  example,  a  strong  contender  for  adoption  as  a 
de  facto  multimedia  standard  just  a  few  years  ago  would  have  been  Digital  Video  Interac¬ 
tive  (DVI),  but  it  is  no  longer  of  much  importance  in  the  industry. 

The  participants  expressed  the  view  that  DoD  should  be  actively  involved  in  the 
standards  definition  process  by  participating,  in  a  more  coordinated  way  than  at  present,  in 
the  public  standards  bodies  and  industry  consortia. 

While  there  is  some  use  of  multimedia  in  production  applications  today,  this  use  is 
very  limited.  Most  of  the  participants  indicated  that  their  organizations  are  still  in  the  devel¬ 
opment  and  piloting  stages,  but  they  expect  the  growth  of  multimedia  usage  wiU  be  dramat- 


Many  participants  expressed  the  hope  that  DISA  would  become  a  clearinghouse  for 
multimedia  information.  They  would  like  to  see  DISA  publish  information  on  standards 
and  standards  organization,  as  well  as  market  directions  and  Consumer  Reports  kinds  of 
analyses  of  commercially  available  products.  A  few  participants  expressed  the  need  for 
procurement  vehicles  to  assist  in  the  acquisition  of  multimedia  technology  and  hoped  that 
DISA  might  provide  such  vehicles. 

Conclusions 

The  following  conclusions  are  presented  in  this  report: 

•  There  is  a  need  for  DoD  standards  in  multimedia 

•  That  need  is  not  immediate 

•  De  facto  standards  will  play  a  significant  role 

•  The  need  for  guidance  is  immediate 

In  short,  multimedia  technology  and  standards  are  still  too  immature  to  recommend 
adopting  any  standards  at  this  time.  Moreover,  it  is  not  clear  if  the  adoption  of  only  open 
standards  will  ever  be  a  sound  policy  in  this  area. 

Recommendations 

The  following  recommendations  are  made: 

•  The  Center  for  Standards  should  provide  multimedia  technology  standards 
guidance,  but  not  promote  standards  policy,  at  this  time. 

•  DISA  should  provide  acquisition  guidance  on  multimedia  technology. 

DISA  should  maintain  a  repository  of  information  on  multimedia  technology. 

•  DoD  should  be  an  active,  coordinated  participant  in  all  multimedia  standards 
fomms. 

Taken  as  a  whole,  these  recommendation  point  to  the  need  for  DoD  to  develop  (pre¬ 
sumably  within  DISA)  a  detailed  understanding  of  multimedia  technology  and  standards 
because  the  subject  is  sufficiently  complex  that  restrictive  policies  should  be  avoided,  at 

least  for  the  time  being,  and  end  users  and  program  managers  need  somewhere  to  turn  for 
advice. 


ES-4 


1.  INTRODUCTION 


1.1  Background 

Multimedia  technology  combines  text,  still  images,  video,  audio  and  other  forms  of 
computer  data  to  form  a  composite  information  object  that  can  be  manipulated  and  used  to 
convey  information  in  a  useful,  educational,  entertaining,  realistic,  or  more  easily  under¬ 
stood  manner.  In  mission  rehearsals,  intelligence  distribution,  training,  simulation,  brief¬ 
ings,  electronic  commerce,  public  affairs,  and  many  other  functional  activities,  multimedia 
methods  can  help  software  and  systems  increase  the  effectiveness  of  DoD  Service  and 
civilian  personnel.  Multimedia  technology  underlies  capabilities  such  as  virtual  reality  and 
realistic  rendering,  both  crucial  to  training  and  simulation.  It  is  also  an  enabler  for  telecon¬ 
ferencing  and  other  forms  of  group  work  that  promises  a  new  support  paradigm  for  both 
warfighting  and  business  functions  of  DoD. 

Multimedia  technology  has  been  shown  to  improve  effectiveness  and  reduce  cost, 
particularly  in  training  applications.  A  survey  of  24  studies  of  interactive  videodisc  instruc¬ 
tion  in  military  training  settings  found  “an  increase  of  25  percent  in  the  number  of  the  stu¬ 
dents  reaching  criterion  mastery.”*  This  study  also  reported  “lower  costs  in  every  measured 
instance  for  interactive  video  disc  instruction.”  A  study  on  the  effectiveness  of  multimedia 
technology  in  military  medical  training  showed  similar  results,  reporting  that  on  one  test 
the  percentage  of  students  passing  went  from  52  percent  without  multimedia  technology  to 
98  percent  with  it.^ 

The  Center  for  Standards  (CFS)  of  the  Defense  Information  Systems  Agency 
(DISA)  is  charged  with  promoting  standards  for  information  technology  in  the  DoD.  In 
some  cases,  it  develops  DoD  standards;  in  other  cases,  it  recommends  the  adoption  of  stan¬ 
dards  developed  outside  DoD.  To  carry  out  this  charge,  CFS  must  understand  the  technol- 


'  J  .D.  Fletcher,  Effectiveness  and  Cost  of  Interactive  Videodisc  Instruction  in  Defense  Training  and  Educa¬ 
tion,  IDA  Paper  P-2372,  July  1990. 

^  Interactive  Multimedia  Courseware  Validation  Report,  U.S.  Naval  Health  Sciences  Education  and  Train¬ 
ing  Command,  Code  42,  December  3, 1992. 


ogy,  the  standards,  and  the  general  nature  of  the  industry.  This  document  supports  these 
effons  in  the  area  of  multimedia  technology. 

1.2  Purpose  and  Scope 

The  purpose  of  this  study  was  to  determine  DoD  needs  for  standards  for  multimedia 
technology.  For  this  study,  the  term  ‘multimedia’  was  loosely  interpreted  to  include  almost 
anything  related  to  the  use  of  audio,  video,  images,  or  animation  in  a  computing  or  com¬ 
munications  context.  There  was  no  intent  to  determine  the  extent  of  multimedia  technology 
penetration  in  DoD.  Nor  was  it  the  intent  to  produce  validated  requirements.  The  first  ques¬ 
tion  that  needed  to  be  answered  was  whether  there  was,  in  fact,  any  need  for  standards  in 
this  area  at  present 

The  scope  of  the  study  addressed  a  wide  range  of  DoD  functional  activities,  includ¬ 
ing  command  and  control  (C2),  intelligence,  and  all  mission  support  areas.  It  also  included 
weapon  systems,  sensors,  medical  and  other  laboratory  equipment,  simulators,  and  auto¬ 
mated  information  systems  (AIS). 

1.3  Approach 

The  two  most  common  drivers  for  information  technology  standards  are  portability 
and  interoperability.  Thus,  the  intent  of  the  study  was  to  understand  in  what  ways  the  use 
of  multimedia  in  DoD  depended  upon  the  portability  of  hardware,  software,  and  data  prod¬ 
ucts,  or  the  interoperability  of  hardware  and  software  systems.  A  survey  of  selected  DoD 
multimedia  producers,  consumers,  and  policy  makers  was  undertaken  to  identify  what  uses 
of  multimedia  technology  were  underway  or  anticipated  and  to  identify  the  roles  of  porta¬ 
bility  and  interoperability  in  those  uses.  In  parallel  with  the  survey,  the  activities  of  vendors 
and  standards  organizations  were  monitored  to  gain  a  better  understanding  of  marketplace 
directions  and  trends  in  the  development  and  use  of  standards.  Findings  related  to  vendors 
of  commercial  off-the-shelf  multimedia  technology  are  described  in  Section  2  to  serve  as 
introductory  discussion  to  the  DoD  survey  findings  in  Section  3.  An  in-depth  survey  of 
multimedia  standards  was  not  undertaken  for  this  report  because  sufficient  work  had  been 
previously  published  by  DISA.^  Conclusions  and  recommendations  were  then  drawn  from 
these  two  sets  of  findings,  and  are  presented  in  Sections  4  and  5,  respectively. 


Multimedia  Technology  Standards  Assessment,  DISA  JffiO  CFS  Infonnation  Processing  Directorate  15 
September  1993.  o  , 
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2.  VENDOR  AND  STANDARDS  FINDINGS 


2.1  Introduction 

2.1.1  Information  Sources 

Information  about  vendor  and  standards  activities  was  obtained  from  several  sourc¬ 
es  that  can  be  largely  grouped  into  the  following  categories: 

•  Conferences  and  trade  shows 

•  Publications 

•  Internet  sources 

Conferences  and  trade  shows  attended  included  the  Multimedia  Expo,  sponsored  by 
the  Multimedia  Development  Group,  New  York,  April  19-21, 1994;  ih/t  International  Con¬ 
ference  on  Multimedia  Computing  and  Systems,  sponsored  by  the  IEEE  Computer  Society, 
Boston,  May  15-19,  1994;  and  the  Desktop  Video  Conferencing  Seminar  and  Exhibition, 
sponsored  by  Indian  Forest  Research,  Framingham,  MA,  August  24-26,  1994. 

Periodicals  found  to  contain  useful  information  included  New  Media  and  IEEE 
Multimedia.  Technical  and  marketing  documents  of  numerous  vendors  were  read  at  vary¬ 
ing  levels  of  scrutiny.  Many  standards  and  related  documents  were  also  studied.  Additional 
standards-related  periodicals  that  contain  information  relevant  to  multimedia  were 
reviewed  in  conjunction  with  another  DISA  CFS  task.  Multimedia  and  standards  are  topics 
that  are  also  discussed  from  time  to  time  in  many  general-purpose  computer  and  commu¬ 
nications  industry  periodicals. 

Internet  sources  included  news  groups,  principally  comp. multimedia,  and  file  serv¬ 
ers.  For  example,  the  International  Telecommunications  Union  (ITU)  maintains  a  docu¬ 
ment  server  for  all  of  its  standards,  including  those  that  were  originally  developed  by  the 
International  Telephone  and  Telegraph  Consultative  Committee  (CCITT),  that  provides 
status  information  and  full  text  copies  of  standards. 


2.1.2  General  Observations 


The  multimedia  industry  is  divided  into  several  communities  in  a  way  that  signifi¬ 
cantly  impacts  both  the  available  technology  and  standards  development.  While  there  is 
overlap  in  the  technical  issues  faced  by  each  of  the  communities,  there  are  different  incen¬ 
tives  that  have  led  to  different  technologies  and  standards.  These  discussions  in  the  subsec¬ 
tions  below  are  organized  by  the  following  communities;'^ 

•  Education,  Training  and  Public  Relations 

•  Desktop  Multimedia  Publishing 

•  Information  Storage,  Retrieval,  and  Dissemination 

•  Audiographic  and  Video  Teleconferencing  and  Group  Work 

•  Entertainment 

To  many  people,  the  term  multimedia  means  the  marriage  of  computers  and  video 
to  produce  products,  called  ‘titles’,  for  the  interactive  video  and  computer  games  industries. 
The  incentive  in  these  two  communities  today  is  mass  marketing  of  CD-ROMs  and  other 
products,  with  the  expectation  that  direct  delivery  into  the  home  will  follow  by  the  end  of 
the  decade.  The  potential  size  of  that  mass  market  is  so  large  that  some  people  expect  this 
area  to  completely  overwhelm  all  others,  for  example,  by  dominating  the  discussions  in 
standards  bodies.  It  is  for  this  reason  that  the  entertainment  community  is  included  in  this 
analysis,  not  because  it  will  be  functionally  important  to  DoD. 

Three  general  observations  can  be  made  about  these  communities.  First,  most  of  the 
products  that  are  on  the  market  are  based  on  proprietary  approaches,  some  of  which  have 
reached  the  level  of  being  de  facto  standards.  Second,  most  available  products  are  platform 
specific.  The  dominant  platforms  are  Apple  and  Intel/Microsoft;  less  common  are  the  Unix 
platforms  and  Amiga.  Even  proprietary  technology  that  is  seen  as  ‘the  standard’  in  one  plat¬ 
form  community  may  be  completely  foreign  in  another.  One  exception  to  this  is  multimedia 
database  management  systems  (DBMS).  These  are  largely  extensions  to  relational  or 

object-onented  DBMSs  and  tend  to  be  available  for  as  wide  a  range  of  platforms  as  the 
original  DBMS. 


^yone  attending  a  broadly-based  multimedia  conference  or  trade  show  is  likely  to  come  away  with  his  or 
her  own  dissection  of  the  industry  The  one  outlined  in  this  section  is  intended  to  reflect  differences  in  tech¬ 
nology  ^d  standards,  and  is  not  intended  to  be  definitive,  nor  does  it  reflect  any  generally  accepted  con- 
^nsus.  It  cle^ly  differs  from  the  list  of  applications  given  below  in  Section  3.3,  which  is  intended  to  reflect 
UoD  usage.  There  is  only  a  partial  correlation  between  the  two  lists. 


Third,  both  of  these,  proprietary  technology  and  platform  specific  technology,  are 
changing  through  the  use  of  translators  and  technology  ports,  as  well  as  through  the  adop¬ 
tion  of  open  systems  standards.  For  example,  there  are  many  file  formats  in  use  for  both 
still  images  and  video,  and  many  of  these  started  out  to  be  specific  to  a  particular  platform 
environment.  When  it  comes  to  the  development  of  multimedia  products,  the  range  of 
options  is  generally  still  limited  based  on  the  platform  used,  but  there  are  programs  for 
viewing  the  most  common  formats  now  available  for  Apple,  Intel/Microsoft,  and  Unix  plat¬ 
forms.  Many  vendors  that  started  out  offering  products  for  any  non-Intel/Microsoft  plat¬ 
form  have  announced  intentions  to  port  their  products  to  that  environment.  This  is 
particularly  true  for  Apple-based  products.  Historically,  Apple  systems  were  among  the 
first  ones  used  to  produce  multimedia  products,  and  many  of  the  most  popular  multimedia 
development  tools  came  from  the  Apple  community.  Two  of  the  biggest  vendors  in  the 
Apple  community  are  Adobe  and  Macromedia,  both  of  which  have  released  products  for 
the  Windows  platform. 

2.2  Education,  Training,  and  Public  Relations 

One  area  of  commercial  focus  on  multimedia  within  education  and  training  is  in  the 
area  of  discovery  learning,  simulations  of  real  world  phenomena  that  can  be  manipulated 
by  the  student.  The  intent  is  to  make  the  simulation  as  much  fun  as  possible  to  get  students 
and  parents  (in  the  case  of  K-12  education)  to  buy  the  products  themselves.  Some  of  the 
existing  products  were  originally  developed  for  distribution  on  floppy  disks,  but  have  been 
upgraded  to  use  more  multimedia  techniques  and  are  now  distributed  on  CD-ROMs.  The 
dominant  standard  for  CD-ROM  is  Information  Processing — Volume  and  File  Structure  of 
CD-ROM  for  information  Interchange,  ISO  9660,  but  the  encoding  of  data,  including  audio 
and  video,  on  a  CD-ROM  is  proprietary  and  somewhat  platform  specific. 

There  is  also  commercial  interest  in  providing  multimedia  authoring  systems  for 
curriculum  developers  at  aU  levels  of  education  and  training.  Here,  the  intent  is  to  add  mul¬ 
timedia  functionality  to  computer-assisted  instmction  and  computer-based  training  for  a 
variety  of  purposes,  including  making  the  material  more  interesting  and  providing  more 
realistic  examples  of  how  to  perform  the  skills  being  taught.  For  example,  in  teaching  a  pro¬ 
cedure,  the  text  description  can  be  augmented  with  video  clips  showing  someone  carrying 
out  each  step.  Multimedia  authoring  systems  use  proprietary  technologies  and  file  formats 
almost  exclusively,  the  exception  being  that  they  use  the  common  video  compression  and 
file  formats  for  video  clips.  In  particular,  there  are  no  standards  for  the  file  formats  used  to 
store  lessons,  for  describing  how  to  interpret  student  answers,  for  the  data  to  be  stored  in  a 


teachers  management  information  database,  or  for  the  look  and  feel  of  instructional  mate¬ 
rials  so  students  do  not  have  to  learn  a  new  interface  with  each  new  system  encountered. 

The  technology  and  standards  needed  for  public  relations  are  similar  to  those  used 
in  education.  The  most  common  configuration  for  the  use  of  multimedia  technology  in  pub¬ 
lic  relations  is  the  information  kiosk.  The  content  is  usually  menu  driven,  and  the  user  is 
provided  with  a  touch-sensitive  screen  to  point  at  the  desired  selections.  Some  systems  use 
voice  input  as  long  as  the  vocabulary  can  be  kept  very  small.  Generally,  the  content  is  stored 
on  a  CD-ROM,  although  there  may  also  be  a  data  link  to  a  central  source,  depending  on  the 
kind  of  information  being  dispensed.  Some  public  relations  systems  have  the  capability  to 
serve  as  a  video  conferencing  system  to  connect  the  user  to  a  human  operator  if  the  digital 
content  is  inadequate  to  satisfy  user  requirements.  Public  relations  kiosks  may  also  be 
equipped  with  a  variety  of  additional  devices  for  reading  magnetic  cards,  issuing  magnetic 
cards,  printing  tickets,  or  otherwise  dispensing  any  number  of  other  products  or  printed 
information. 


2.3  Desktop  Multimedia  Publishing 

The  desktop  multimedia  publishing  community  is  different  from  the  CD-ROM  ori¬ 
ented  “edutainment”^  publishing  community  in  the  same  way  that  desktop  publishing  and 
word  processing  differ  from  book  publishing.  Desktop  multimedia  publishing  refers  to  the 
generation  of  multimedia  documents”  intended  for  electronic  distribution,  generally  on  a 
no-fee  basis,  and  generally  to  a  limited  audience.  Some  desktop  publishing  and  word  pro¬ 
cessing  software  provides  the  capability  for  generating  hypertext,  documents  that  contain 
highlighted  words  or  phrases  that  the  reader  can  select  to  branch  to  other  parts  of  the  doc¬ 
ument  or  even  other  documents.  Some  desktop  publishing  systems  allow  such  links  to  go 
to  images,  sound  clips,  or  video  clips.  At  present,  the  file  formats  used  in  these  systems  are 
propnetary.  In  addition,  the  Mosaic  program,  a  popular  user  interface  and  browser  for 
resources  available  on  the  Internet,  provides  the  capability  to  build  indexes  that  contain 
pointers  to  other  resources  available  on  the  Internet,  including  image,  movie,  and  audio 
files.  The  format  it  uses,  the  hypenext  markup  language  (HTML),  is  not  proprietary,  is  an 
extension  of  the  international  standard  SGML^,  and  has  become  a  de  facto  standard  for  the 
Internet.  In  one  sense,  however.  Mosaic  is  not  strictly  a  multimedia  program.  When  it 


5  Thi^s  term  has  ^en  coined  to  designate  the  combination  of  the  educadon  and  entertainment  communities 
particularly  in  CD-ROM  and  other  software  publishing  fields.  These  are  the  areas  currently  targeted  toward 
home  computer  users  by  mass  marketers. 

ISO  8879,  Standard  Generalized  Markup  Language  (SGML) 
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encounters  image,  movie,  and  audio  files,  it  executes  other  programs  to  display  or  play 
these  files. 

An  ISO  standard  is  under  development  to  address  the  issue  of  interchanging  multi- 
media  products  (documents  in  a  very  general  sense).  This  standard  is  officially  DIS  13522- 
1,  Coding  of  Multimedia  and  Hypermedia  Information,  Part  1:  MHEG  Objects  Represen¬ 
tation  -  Base  Notation  (ASN.J),  and  popularly  referred  to  as  MHEG.  A  companion  standard 
is  under  development  for  a  scripting  language  called  Standardized  Multimedia  Scripting 
Language  (SMSL),  as  well  as  two  additional  parts  of  13522  for  describing  the  relationship 
between  MHEG  and  SMSL.  It  is  too  early  to  predict  the  success  of  these  standards,  except 
to  point  out  that  together  they  relate  to  multimedia  in  much  the  same  way  that  SGML  relates 
to  text  documents,  and  SGML  has  had  very  little  success  in  solving  text  document  inter¬ 
change  interoperability  problems. 

Just  as  there  are  specialized  products  for  producing  briefing  slides  in  the  text  and 
graphics  publishing  community,  there  are  specialized  products  for  producing  multimedia 
presentations  that  use  technology  and  standards  comparable  to  other  multimedia  publishing 
products. 

2.4  Information  Storage,  Retrieval,  and  Dissemination 

The  problems  of  multimedia  information  storage  and  retrieval  can  be  divided  into 
the  management  of  multimedia  objects,  such  as  in  a  database,  and  the  retrieval  of  those 
objects  based  on  the  actual  content  of  the  object.  As  noted  earlier,  a  number  of  DBMS  and 
object  management  system  (OMS)  vendors  explicitly  support  multimedia  data  and  objects. 
Within  the  relational  community,  standards  activity  centers  around  the  development  of 
multimedia  extensions  to  SQL,  called  MM-SQL.  The  object  oriented  (00)  community  is 
still  grappling  with  general  OMS  standards,  waiting  to  see  what  is  produced  by  the  Object 
Management  Group  (OMG),  a  consortium.  The  result  of  OMG’s  work  is  expected  to  sup¬ 
port  multimedia  objects.  However,  the  MM-SQL  standard  has  a  better  chance  of  becoming 
a  commercial  success  because  it  is  seen  as  the  next  generation  of  SQL,  which  has  a  very 
strong  following  in  commercial  practice.  Several  DBMS  vendors  already  claim  to  be  con¬ 
formant  with  existing  draft  MM-SQL  specifications. 

A  few  commercial  products  perform  context-sensitive  searches  on  image  databases. 
Typically,  given  a  database  of  still  pictures,  one  constructs  a  template  of  shapes  and  colors 
used  to  find  images  that  look  something  like  the  template.  The  user  can  adjust  the  sensitiv¬ 
ity  of  the  template  to  include  more  or  fewer  responses.  The  intended  customer  for  these 
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products  is  anyone,  such  as  a  graphic  artist,  who  has  a  large  library  of  stock  photographs 
and  needs  to  find,  say,  all  pictures  of  airplanes  or  red  flowers.  There  is  no  current  standards 
activity  in  this  area. 

Standards  for  object  dissemination  are  largely  data  type  (audio,  image,  video,  etc.) 
specific  and  distribution  media  (CD-ROM,  diskette,  network,  etc.)  specific.  For  distribution 
over  networks,  a  de  facto  standard  has  developed  based  on  a  program  called  uuencode, 
originally  developed  for  transmitting  software  between  Unix  systems.  It  encodes  an  arbi¬ 
trary  bit  stream  into  ASCII  characters  for  transmission  over  character-based  networks  such 
as  electronic  mail,  uuencode,  and  the  corresponding  uudecode,  are  now  freely  available  for 
most  platforms. 

2.5  Audiographic  and  Video  Teleconferencing  and  Group  Work 

Technology  to  support  people  working  together  takes  several  forms  that  span  a 
range  of  capabilities,  some  of  which  make  use  of  multimedia  technology.  Vendors,  trying 
to  distinguish  their  products  from  others,  classify  this  technology  as  one  of  several  kinds  of 
teleconferencing  or  group  work.  The  distinction  is  somewhat  arbitrary,  but  teleconferenc¬ 
ing  usually  implies  that  the  primary  nature  of  the  interaction  is  verbal  and  visual,  with  some 
use  of  documents  to  augment  the  discussion,  whereas,  group  work  usually  implies  that  the 
primary  nature  of  the  task  is  simultaneous  work  on  a  document,  possibly  making  use  of  ver¬ 
bal  or  visual  contact  between  the  co-workers.  It  is  expected  that  teleconferencing  will 
increasingly  originate  and  terminate  at  desktops,  rather  than  in  specially  equipped  confer¬ 
ence  rooms.  This  will  blur  the  distinction  between  teleconferencing  and  group  work  to  the 
point  where  there  will  be  interactive  group  work  which  may  include  audio  and,  if  it  does, 
then  may  also  include  video.  Documents,  spreadsheets,  or  other  computer-resident  support¬ 
ing  materials  will  be  incorporated  as  needed  into  the  discussion,  either  as  the  main  topic  or 
as  supporting  materials. 

Most  of  the  existing  video  teleconferencing  systems  designed  to  be  special  confer¬ 
ence  rooms  or  roll-around  conferencing  systems  use  proprietary  telecommunications  pro¬ 
tocols  and  compression  formats.  Systems  designed  to  be  desktop  systems,  meaning 
incorporated  into  personal  computers  and  workstations,  tend  to  use  open  communications 
protocols  because  they  need  to  use  whatever  communications  are  already  in  place  to  sup¬ 
port  the  computers,  but  the  compression  algorithms  are  sometimes  proprietary  and  some¬ 
times  based  on  open  standards.  The  open  standard  most  commonly  used  for  video 
compression  in  teleconferencing  systems  is  ITU-T  Recommendation  H.261.  Vendors  com- 


mitted  to  open  standards  are  adopting  a  new  standard,  Recommendation  H.320,  which  pro¬ 
vides  a  framework  that  incorporates  the  capability  to  coordinate  document  presentation  and 
other  aspects  of  a  more  complete  system.  H.261  is  the  video  compression  standard  included 
in  this  framework.  A  range  of  additional  standards  from  the  ITU  H,  I,  G,  and  AV  series  of 
Recommendations  is  also  included  in  H.320  to  specify  other  aspects  of  a  teleconferencing 
system.  In  each  case,  there  are  criteria  for  selecting  the  appropriate  standard  from  the  range 
of  alternatives.  Available  bandwidth  is  one  of  those  criteria,  for  example  for  selecting  the 
audio  standard. 

The  ITU  also  has  a  set  of  Recommendations  it  refers  to  under  the  heading  of  audio¬ 
graphic  teleconferencing.  Audiographic  teleconferencing  is  desktop  teleconferencing  with 
audio  but  not  video.  This  mode  of  group  work  may  become  the  dominant  form  because  by 
eliminating  video  there  are  many  cost  savings  in  the  computers  and  in  the  network.  Vendors 
of  this  technology  believe  that  users  will  find  that  for  most  cases  the  ability  to  see  each  other 
will  not  be  important.  The  ITU  Recommendation  that  lays  out  the  framework  for  this  area 
is  F.710. 

The  desktop  conferencing  industry  is  trying  to  convince  the  world  that  it  is  about  to 
“take  off,”  but  it  is  having  difficulty  getting  its  story  coordinated.  The  claim  is  that  desktop 
conferencing,  primarily  desktop  video  conferencing,  will  have  the  same  explosive  growth, 
just  as  soon  as  the  standards  are  in  place  to  provide  interoperability,  that  facsimile  transmis¬ 
sion  had  when  standards  were  introduced  in  that  industry.  At  the  moment,  however,  there 
are  several  major  divisions  in  the  underlying  technologies  and  several  gaps  in  the  standards 
picture. 

•  One  significant  split  in  technological  underpinnings  is  the  communications 
channel  by  which  the  local  nodes  communicate  in  a  conference.  There  are  cur¬ 
rently  three  major  groups  of  vendors,  those  using  public  switched  telephone  net¬ 
work  (PSTN,  sometimes  also  called  POTS — ^plain  old  telephone  system),  those 
using  integrated  services  digital  network  (ISDN),  and  those  using  current  com¬ 
puter  networks,  largely  LANs,  with  asynchronous  transfer  mode  (ATM)  waiting 
in  the  wings.  Since  these  underlying  communications  technologies  do  not  readi¬ 
ly  interoperate  today,  this  has  a  major  impact  on  conferencing  connectivity.  The 
choice  of  communications  technology  also  impacts  the  choice  of  compression 
technology,  further  hampering  interoperability. 

•  Compression  technology  is  another  major  problem  for  the  industry.  A  year  ago, 
H.261  was  expected  to  become  the  industry  compression  standard  for  telecon- 
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ferencing,  but  for  most  platforms  in  use  today,  H.26 1  requires  a  hardware  assist. 
Intel  introduced  Indeo  as  a  cheaper  alternative  since  it  can  be  implemented  in 
software,  and  many  vendors  have  lined  up  to  support  Indeo.  (But  even  Indeo  is 
being  sold  only  to  operate  over  ISDN.)  Some  of  the  slower  speed  PSTN 
approaches  are  using  ISO  10918,  Digital  Compression  and  Coding  of  Continu¬ 
ous-Tone  Still  Images,  commonly  known  as  JPEG  (named  for  the  group  that 
developed  it,  the  Joint  Photographic  Experts  Group),  a  still  image  standard,  fur¬ 
ther  eroding  support  for  H.261. 

Standards  for  audio  coding  and  compression  are  just  as  confused  as  the  video 
standards.  The  generally  accepted  standard  for  audio  coding  is  44khz.  There  is 
an  ITU  standard  for  compressing  that  to  16kbps  called  G.728.  This  standard  is 
sufficiently  complex  that  no  one  is  even  considering  implementing  it  in  soft¬ 
ware.  Of  course,  slower  speed  systems,  ones  that  only  have  14.4  or  9.6  kbps, 
cannot  use  this  audio  compression  standard.  Even  systems  designed  to  operate 
over  a  single  56kbps  or  64kbps  channel  generally  do  not  use  this  standard. 
There  is  a  new  ITU  standard  for  7Kbps  in  a  64Kbps  channel  called  G.722,  but 
it  has  not  been  implemented  in  many  products  yet.  Most  vendors  point  out  that 
while  the  video  is  the  flashy  part  of  the  system,  the  audio  is  the  more  important 
part,  and  when  bandwidth  or  compute  power  are  limited,  they  will  sacrifice  vid¬ 
eo  quality  in  order  to  sustain  audio  quality. 

In  order  for  desktop  conferencing  to  become  a  market  success,  it  must  provide 
more  than  just  talking  head”  communications.  Sharing  data  and  applications  is 
generally  considered  to  be  the  primary  aspect  that  will  have  enough  impact  on 
productivity  to  create  the  desired  market  Standards  for  data  sharing  do  not  yet 
exist,  but  they  are  being  developed  within  the  ITU  structure  under  the  general 
heading  of  T.120.  The  basic  framework  standard  is  scheduled  to  be  ratified  in 
the  next  few  months,  but  the  rest  of  the  structure  is  still  at  least  two  years  away. 

There  are  two  approaches  to  permitting  users  to  work  within  the  same  applica¬ 
tion  space.  Application  sharing  means  each  user  is  running  a  separate  copy  of 
an  application.  Window  sharing  means  the  application  is  only  running  on  one 
computer,  but  all  the  participants  in  the  conference  have  interactive  copies  of 
the  window  that  the  application  is  running  in.  There  are  no  standards  existing  or 
under  development  for  application  sharing.  There  are  several  products  available 
that  provide  application  sharing,  but  they  are  aU  incompatible  with  each  other. 


Application  sharing  is,  however,  the  capability  that  many  people  believe  will  be 
the  one  that  eventually  sells  the  business  world  on  the  value  of  teleconferencing. 
There  is  one  standard  available  that  addresses  shared  windows,  namely 
SharedX,  that  works  for  situations  where  all  participants  in  a  conference  have 
X- Windows  environments. 

•  Cabling  together  a  complete  desktop  video  conferencing  system  today  requires 
attaching  numerous  devices,  both  inside  and  outside  the  desktop  workstation. 
While  many  new  computers  are  coming  to  the  market  with  some  of  these  devic¬ 
es  built  in,  there  are  numerous  standards  that  govern  the  ways  these  devices  are 
integrated.  For  example,  there  is  a  standard  for  how  the  communications  inter¬ 
face  board  is  to  be  connected  to  video  CODECs  (coder-decoder),  and  another 
one  for  how  the  CODEC  is  connected  to  the  computer  video  board. 

•  The  recently-formed  Personal  Conferencing  Working  Group  (PCWG)  is  a  con¬ 
sortium  led  by  Intel  and  including  Lotus,  Novell,  Microsoft,  and  others,  set  an 
agenda  for  itself  to  develop  a  series  of  Personal  Conferencing  Specifications 
(PCS),  starting  with  version  1  released  at  the  end  of  1994  and  version  2  due  out 
about  the  same  time  as  this  report.  The  group  claims  that  it  will  not  be  unfriend¬ 
ly  toward  standards,  but  it  is  clear  that  they  are  not  waiting  for  any  standards 
that  are  not  yet  developed.  Their  expressed  mission  is  to  make  the  personal 
computer  the  standard  communications  and  video  device  of  the  future.  They  are 
after  the  mass  market,  and  with  the  members  they  currently  have,  they  could 
dictate  much  of  the  direction  of  the  future  development  in  the  industry. 

2.6  Entertainment 

From  the  technical  perspective  of  this  study,  interactive  video  and  computer  games 
are  treated  as  different  communities. 

2.6.1  Digital  Video 

Traditionally,  the  production  of  high  quality  moving  pictures,  both  for  the  movie 
screen  and  for  broadcast  television,  demanded  more  picture  quality  than  digital  technology 
could  deliver,  except  for  special  effects  that  required  very  expensive  systems.  With  the 
advances  in  computing  power  of  the  last  few  years,  this  view  is  beginning  to  change.  Some 
of  today’s  video  and  audio  editing  software  systems  running  on  the  latest  personal  comput¬ 
ers  rival  studio  grade  equipment  in  a  package  that  is  easier  to  learn  to  use  and  at  a  small 
fraction  of  the  price,  but  not  with  the  same  image  resolution.  This  is  making  it  possible  for 
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organizations  to  do  their  own  movie  generation,  for  advertising,  education,  or  other  purpos¬ 
es. 

The  content  in  the  digital  video  area  consists  of  sound  and  video,  including  anima¬ 
tion,  but  with  limited  use  of  computer-controlled  interaction.  The  major  issue  for  vendors 
in  this  community  is  how  to  get  the  home  market  to  take  off.  The  community,  which  has  its 
roots  in  the  movie  and  television  industries,  seems  to  be  expecting  that  regardless  of  which 
utility  carries  the  signals  into  the  home,  cable  TV  or  telephone,  the  user  will  be  viewing  the 
content  on  a  television  set.  As  a  result,  the  most  pressing  standards  issue  is  the  settop  box 
that  will  provide  the  capability  for  user  interaction.  Several  vendors  have  announced  their 
intention  to  market  a  settop  box,  and  some  cable  and  telephone  companies  have  announced 
plans  for  trials  teamed  with  one  of  the  settop  box  manufacturers. 

Another  standard  of  importance  to  this  community  is  one  for  video  and  audio  com¬ 
pression;  at  the  moment,  the  community  is  backing  the  standards  of  the  Moving  Picture 
Experts  Group  (MPEG),  ISO/IEC  11172,  generally  known  as  MPEG-I,  and  ISO/IEC  DIS 
13818,  MPEG-n.  In  the  production  process,  however,  motion  JPEG  is  the  format  of  choice 
since  it  supports  more  flexibility  in  the  editing  process  than  does  MPEG. 

While  the  main  focus  of  this  community  is  on  television  services,  interactive  or  not, 
delivered  by  wire  of  some  sort  to  the  home,  there  has  been  some  experimentation  with  con¬ 
tent  on  removable  media.  It  seems  to  be  recognized  that  there  are  enough  CD-ROM  drives 
in  homes  today  to  make  a  market,  but  the  CD-ROM  medium  is  seen  to  be  too  limited  in 
capacity.  The  maximum  duration  for  a  video  stream  compressed  with  MPEG-I  on  CD- 
ROM  IS  about  71  minutes,  too  short  for  the  movie  industry  that  thinks  in  terms  of  90  min¬ 
utes  or  more  for  a  purely  linear  product.  Video  disks  are  larger  and  capable  of  storing  com¬ 
plete  movies,  but  are  not  common  enough.  A  number  of  hardware  manufacturers  have 
announced  products  or  research  aimed  at  increasing  the  density  of  optical  disk  storage, 

although  none  are  available  at  consumer  prices,  and  no  standards  activities  appear  to  be 
underway. 

2.6.2  Computer  Games 

The  content  in  the  games  area  is  predominantly  animation,  with  computer-con¬ 
trolled  interaction,  sound,  and  some  video.  Most  multimedia  games  are  published  on  CD- 
ROM.  Most  independent  publishers  are  using  the  ISO-9660  standard  for  CD-ROM  format¬ 
ting,  but  games  are  also  available  in  proprietary  formats,  such  as  CDi  (Philips)  and  3DO. 
The  standards  used  for  audio  and  video  are  platform  specific  and  proprietary.  For  example. 


the  most  common  video  format  for  Apple  computers  is  Quicktime,  an  Apple  proprietary 
format,  and  the  most  common  audio  output  standard  for  Intel/Microsoft  platforms  is 
SoundBlaster,  a  line  of  audio  plug-in  boards  made  by  Creative  Labs,  Inc.  The  SoundBlaster 
audio  standard  so  completely  dominates  the  personal  computer  audio  area  that  it  will  be 
very  hard  to  dislodge  with  anything  less  proprietary. 

With  the  growth  of  multi-player  games  on  electronic  bulletin  boards  and  on  the 
Internet,  there  is  a  lot  of  interest  in  exploring  multimedia  distributed  games,  and  a  few  are 
available,  generally  the  product  of  students  in  universities  rather  than  commercial  vendors. 


3.  DOD  SURVEY  DESCRIPTION  AND  FINDINGS 


3.1  Structure  of  the  Survey 

The  objective  of  the  survey  of  DoD  participants  in  multimedia  activities  was  to 
answer  a  number  of  questions  which  can  be  summarized  as  follows: 

•  In  what  ways  is  multimedia  technology  being  used  or  expected  to  be  used  in 
DoD? 

•  What  multimedia  technology  is  being  used  or  expected  to  be  used? 

•  What  is  the  impact  of  the  existence  or  lack  of  standards  for  multimedia  technol¬ 
ogy  on  the  use  of  that  technology? 

In  addition,  the  subjective  views  of  the  participants  were  solicited  with  respect  to 
their  knowledge  of  on-going  standards  activities,  how  DoD  should  be  participating  in  these 
activities,  and,  in  general,  what  kinds  of  support  in  this  area  they  would  like  to  get  from 
DISA. 

To  assist  in  answering  these  questions,  a  survey  guide  was  developed  (see  Appendix 
A).  In  most  cases,  a  copy  of  this  guide  was  faxed  to  the  participants  to  permit  them  to  pre¬ 
pare  for  the  interview  that  followed.  In  all  but  one  case,  a  person-to-person  interview  was 
conducted,  usually  by  telephone.  A  few  of  the  participants  were  interviewed  face-to-face 
when  this  was  convenient. 

3.2  Characteristics  of  Participants 

Since  the  purpose  of  the  survey  was  to  uncover  requirements  within  DoD  for  stan¬ 
dards  for  multimedia  technology,  and  not,  for  example,  to  determine  the  extent  of  usage  of 
multimedia  throughout  the  Department,  it  was  judged  not  necessary  to  conduct  a  blanket 
survey  of  all  DoD  components.  Instead,  participants  were  selected  based  on  the  likelihood 
that  they  could  make  a  positive  contribution  to  the  survey.  An  initial  list  of  participants  was 
developed  based  on: 

•  Membership  in  the  DoD  Multimedia  Working  Group 


•  Recipients  of  an  earlier  survey  on  DoD  requirements  for  Multimedia 

•  Specifically  known  individuals,  including  people  named  in  published  articles 
about  DoD  uses  of  multimedia 

Many  additional  names  were  added  to  the  list  over  the  course  of  the  survey  as  the 
result  of  recommendations  from  other  participants.  Ultimately,  99  names  ended  up  on  the 
contact  list,  resulting  in  56  interviews  of  members  of  26  organizations  within  DoD  and  five 
in  the  Coast  Guard  (CG)  (see  Figure  1),  plus  two  consultants  and  two  individuals  from  the 
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Figure  1.  Participating  DoD  and  Coast  Guard  Organizations 


standards  development  community. 

The  DoD  and  CG  representatives  fall  into  the  following  categories  (the  numbers  do 
not  add  up  to  the  total  because  some  people  fall  into  multiple  categories): 

21  Users  of  multimedia  materials  (plus  three  more  who  plan  to  become  users) 

•  27  Producers  of  multimedia  materials  (plus  three  more  who  plan  to  become  pro¬ 

ducers) 


26  Policy  makers 


3.3  Uses  of  Multimedia 

Current  or  planned  uses  of  multimedia  technology  were  described  in  terms  of  the 
following  categories,  grouped  here  to  reflect  their  approximate  relationship  to  the  commu¬ 
nities  of  interest  listed  in  Section  2: 

•  Education,  Training  and  Public  Relations 

Training,  including  classroom  and  distance  learning  situations 

-  Advertising  and  public  relations 

•  Desktop  Multimedia  Publishing 

-  Briefings  and  presentations 
Publications 

-  Interactive  Electronic  Technical  Manuals  (lETM) 

-  Mapping  and  charting 

•  Information  Storage,  Retrieval,  and  Dissemination 

-  Information  dissemination 

-  Archiving  photographs  and  video  clips 

•  Audiographic  and  Video  Teleconferencing  and  Group  Work 

-  Video  teleconferencing 
Group  work 

Multimedia  training  applications,  as  well  as  briefings  and  presentations,  can  be 
found  in  many  DoD  organizations.  Some  of  the  people  involved  in  training  applications 
indicated  that  they  expected  their  organization  to  become  dependent  upon  multimedia  tech¬ 
nology  within  the  next  few  years.  Much  of  the  training  DoD  does  today  (outside  of  exer¬ 
cises)  is  conducted  within  classrooms,  and  most  of  the  applications  of  multimedia  are 
focused  on  that  environment,  but  efforts  are  underway  to  reduce  the  dependency  on  bring¬ 
ing  students  to  classrooms  through  a  variety  of  techniques  collectively  known  as  distance 
learning.  This  includes  transmitting  instructional  materials  to  students  remotely  using  elec¬ 
tronic  means,  as  well  as  packaging  up  the  materials  in  physical  media  such  as  diskettes  or 
CD-ROMs  and  sending  them  to  the  student  via  the  mail. 


Advertising  and  public  relations  organizations  are  using  multimedia  technology  in 
the  development  of  both  video  tape  applications  and  information  kiosks,  free  standing, 
unattended  places  where  people  can  access  information,  generally  from  a  computer  moni¬ 
tor.  The  Services  are  using  these  for  recruiting,  in  some  cases  finding  them  to  be  more  effec¬ 
tive  than  the  standard  recruiting  office  because  they  can  be  placed  in  locations  more 
convenient  to  potential  recruits. 

Presentations,  basically  briefings,  can  include  multimedia  information  whenever  it 
is  appropriate  to  supplement  basic  text  and  graphics  with  additional  media,  such  as  photo¬ 
graphs  or  video  clips. 

The  use  of  multimedia  in  paper  document  publications  is  limited  to  the  inclusion  of 
photographs  and  other  still  images.  Some  DoD  organizations  are  experimenting  with  elec¬ 
tronic  publishing  (e.g.,  bulletin  boards  or  Internet  servers).  Electronic  documents  can  con¬ 
tain  video  and  audio,  as  well  as  images,  but  they  require  the  reader  to  have  the  necessary 
hardware  and  software  to  play  them.  This  gap  is  rapidly  closing  since  more  than  half  of  all 
personal  computers  being  shipped  today  are  multimedia  equipped. 

DoD  expects  the  Interactive  Electronic  Technical  Manual  (lETM)  to  eventually 
lead  to  improvements  in  the  productivity  of  maintenance  personnel,  but  at  the  time  of  this 
survey  only  one  lETM  was  found  to  be  in  use.  An  lETM  is  essentially  an  electronic  manual 
with  hypertext  and  hypermedia  links  to  permit  a  technician  to  rapidly  find  the  information 
needed  for  an  installation  or  repair  operation.  The  lETM  can  include  video  and  audio  to 
show  and  explain  in  ways  no  printed  manual  can  how  to  carry  out  the  operation.  DoD, 
itself,  does  not  expect  to  produce  many  lETMs  since  most  wiU  be  produced  by  the  contrac¬ 
tors  that  manufacture  the  equipment  to  which  the  lETMs  apply,  but  DoD  personnel  will  be 
the  users  of  the  lETMs. 

With  the  introduction  of  digital  technology  to  mapping  and  charting,  software  has 
been  developed  to  generate  maps  directly  from  aerial  and  satellite  photographs.  This  leads 
to  the  possibility  of  overlaying  the  original  photograph  on  the  map  to  provide  additional 
information  to  the  map  user. 

The  role  of  multimedia  in  information  dissemination  largely  relates  to  images 
derived  from  intelligence  sensors,  digital  photography,  and  digital  video.  Much  of  this  is  in 
support  of  efforts  to  improve  sensor-to-shooter  information  dissemination.  For  example, 
the  Combat  Camera  program  falls  into  this  category.  There  is  also  a  growing  use  of  the 
same  kinds  of  digital  image  dissemination  in  the  medical  community. 


DoD  organizations  that  serve  as  repositories  for  photographs  and  video  clips  are 
converting  to  digital  technology  as  much  as  possible  to  improve  the  retrieval  and  dissemi¬ 
nation  processes.  Ultimately,  authorized  end  users  will  be  able  to  query,  browse,  and 
retrieve  material  remotely,  freeing  repository  personnel  to  perform  the  labor  intensive  tasks 
of  indexing  and  organizing  the  materials.  A  key  technology  for  this  application  is  storage, 
since  the  space  required  to  store  even  a  single  photograph  is  large  (one  8”  by  8”  photograph 
scanned  at  1200  pixels  per  inch  in  24- bit  color  requires  276  megabytes  if  not  compressed, 
or  about  1.4  megabytes  with  200:1  compression). 

Video  teleconferencing  through  the  use  of  special  rooms  and  other  facilities  has 
been  used  widely  in  DoD  for  several  years,  but  without  any  connection  to  computers.  The 
introduction  of  desktop  conferencing  technology  appears  to  have  whetted  the  appetite  of 
many  in  DoD,  but  thus  far  there  are  only  a  few  pilot  efforts  underway.  The  lack  of  standards 
to  permit  the  interoperation  of  competing  desktop  conferencing  systems  was  cited  by  some 
survey  participants  as  a  major  stumbling  block. 

Group  work  applications  supporting  the  collaborative  development  of  documents, 
spreadsheets,  etc.,  have  been  available  commercially  for  several  years.  The  survey,  howev¬ 
er,  uncovered  only  one  DoD  organization  actively  using  group  work  applications,  and  a  few 
others  investigating  them,  generally  in  the  context  of  desktop  conferencing. 

3.4  Products  and  Standards  in  Use 

Of  the  surveyed  organizations  exploring  multimedia  technology,  almost  half  use  a 
technical  environment  based  on  the  IBM-compatible  personal  computer.  The  other  half  is 
essentially  divided  equally  between  Apple  Macintosh  and  a  variety  of  Unix  environments. 
There  were  three  environments  based  on  legacy  systems  that  are  being  phased  out  Eight 
organizations  indicated  that  they  had  a  standard  architecture  for  their  multimedia  systems, 
and  another  eight  indicated  that  they  have  standard  architectures  under  development. 

The  survey  participants  also  indicated  that  they  are  using  or  planning  to  use  a  wide 
variety  of  standards  in  their  multimedia  work,  as  shown  in  Figure  2. 

3.5  Perceptions  of  Standards  Needs 

When  the  DoD  participants  were  asked  to  identify  areas  where  standards  are  lack¬ 
ing,  the  most  commonly  mentioned  need  was  cross-platform  portability,  that  is,  the  ability 
to  create  multimedia  materials  on  one  type  of  computing  platform  (usually  PC  or  Macin¬ 
tosh)  for  use  on  other  types  of  computing  platforms.  Today,  most  of  the  packages  used  by 
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Figure  2.  Standards  used  by  Participating  Organizations 


the  participants  to  create  multimedia  products  run  only  on  one  computing  platform  and  only 
generate  products  that  will  run  on  the  same  platform. 

A  related  problem  mentioned  by  survey  participants  was  the  need  for  interoperabil¬ 
ity  across  a  network.  Here  it  was  recognized  that  many  standards  are  needed,  including 
standards  for  network  protocols,  data  interchange  formats  (for  example,  standards  for  ani¬ 
mation  and  document  formatting),  and  distributed  computing. 

Standards  related  to  video  and  audio  were  listed  as  needing  improvement.  Partici¬ 
pants  described  compression  standards,  particularly  MPEG,  as  inadequate  for  the  desired 
uses.  Some  of  the  participants  expect  MPEG-2  to  meet  their  needs.  In  addition,  the  area  of 
integration  between  video  and  audio  was  identified  as  needing  standards. 

Other  areas  the  participants  identified  as  needing  standards  were  settop  boxes  (tele¬ 
vision  interfaces  which  can  decode  compressed  multimedia  data)  and  application  program¬ 
ming  interfaces  for  digital  signal  processors  (computer  chips  frequently  found  on  interfaces 
to  video  and  audio  devices). 


Several  participants  identified  the  need  for  standards  in  application  areas  of  multi- 
media,  rather  than  standards  for  multimedia  technology.  Training,  presentations,  and  sim¬ 
ulation  were  mentioned.  In  the  area  of  training,  several  participants  specifically  described 
MIL-STD-1379D  as  inadequate.  Video  teleconferencing,  sometimes  considered  a  technol¬ 
ogy  and  sometimes  an  application,  was  also  cited.  From  the  perspective  of  video  telecon¬ 
ferencing  as  an  application,  the  participants  pointed  to  the  need  for  standards  that  tie 
together  several  technologies  so  that  integrated  systems  obtained  fi-om  one  vendor  will 
interoperate  with  the  integrated  systems  of  other  vendors. 

3.6  General  Observations 

The  points  made  in  the  following  paragraphs  represent  the  analysts’  understanding 
of  comments  made  by  the  survey  participants.  In  most  cases  it  was  not  possible  to  get  exact 
quotations.  Except  where  noted,  more  than  one  person  seemed  to  be  expressing  the  same 
idea.  It  should  be  pointed  out,  however,  that  many  of  the  participants  know  each  other  and 
attend  the  same  meetings.  Nevertheless,  taken  at  face  value,  the  comments  were  considered 
interesting  enough  for  inclusion  in  this  summary  report. 

The  comments  are  grouped  into  the  following  areas: 

•  On  the  state  of  multimedia  standards 

•  On  DoD  involvement  in  the  standards  process 

•  On  the  penetration  of  multimedia  technology 

•  On  what  DISA  should  be  doing 

3.6.1  On  the  State  of  Multimedia  Standards 

Survey  participants  were  asked  what  impact  multimedia  standards,  or  the  lack  of 
standards,  had  on  their  work.  Some  of  the  participants  indicated  that  the  lack  of  standards 
is  a  problem  for  their  organization  primarily  because  it  inhibited  the  introduction  of  multi- 
media  technology.  Also,  the  lack  of  standards  makes  it  difficult  to  share  content  across 
projects  thereby  lowering  the  effectiveness  of  multimedia  activities.  A  few  participants 
indicated  that  they  were  worried  about  the  strong  position  de  facto  standards  are  achieving 
because  it  is  becoming  increasingly  difficult  to  displace  them  with  open  standards  whenev¬ 
er  the  open  standards  become  available. 

Other  participants  indicated  that  they  are  happy  with  de  facto  standards,  and  do  not 
see  any  need  for  anything  else.  These  participants  indicated  that  the  current  commercial 


market  is  supplying  all  the  multimedia  products  they  need.  They  can  assemble  a  system 
from  these  products  that  has  the  capabilities  required,  so  there  is  no  requirement  for  open 
standards  that  might  inhibit  the  vendors’  ability  to  innovate. 

For  others,  the  current  level  of  open  standards  activity  is  about  right.  Of  the  three 
viewpoints  expressed,  this  one  had  the  most  support  from  the  participants  in  this  survey.  In 
general,  they  expressed  the  opinion  that  the  technology  is  still  too  immature  for  the  stan¬ 
dards  to  be  more  advanced  than  they  are.  These  participants  recognized  that  there  are 
numerous  standards  under  development,  but  are  in  no  hurry  to  see  them  promulgated  before 
the  technology  and  the  market  are  ready. 

3.6.2  On  DoD  Involvement  in  the  Standards  Process 

Most  of  the  participants  expressed  the  view  that  DoD  should  be  actively  involved 
in  the  standards  definition  process  by  participating  in  the  public  standards  bodies  and  indus¬ 
try  consortia.  These  participants  also  agreed  that  DoD  should  only  write  standards  where 
there  is  a  DoD-unique  requirement,  such  as  simulation.  One  of  the  participants  observed 
that  DoD  is  already  involved  in  many  standards  activities,  but  this  participation  is  not  ade¬ 
quately  coordinated.  Two  of  the  participants  thought  that  the  lack  of  enforcement  of  adopt¬ 
ed  standards  was  a  problem. 

3.6.3  On  the  Penetration  of  Multimedia  Technology 

While  there  is  some  use  of  multimedia  in  production  applications  today,  this  use  is 
very  limited.  Most  of  the  participants  indicated  that  their  organizations  are  stiU  in  the  devel¬ 
opment  and  piloting  stages.  They  do  expect,  however,  that  the  growth  of  multimedia  usage 
will  be  dramatic,  even  in  the  next  two  to  three  years.  Some  organizations  expect  to  become 
dependent  on  multimedia  technology  within  five  years.  Some  of  these  organizations  have 
developed  and  approved  formal  plans  for  the  adoption  of  the  technology. 

The  only  contrary  opinion  was  expressed  by  one  person  who  expected  the  technol¬ 
ogy  to  remain  too  expensive  for  wide-spread  penetration  for  10  more  years. 

3.6.4  On  What  DISA  Should  be  Doing 

Many  participants  expressed  the  hope  that  DISA  would  become  a  clearinghouse  for 
multimedia  information.  They  would  like  to  see  DISA  publish  information  on  standards 
and  standards  organization,  as  well  as  market  directions  and  Consumer  Reports  kinds  of 
analyses  of  commercially  available  products. 


A  few  participants  expressed  the  need  for  procurement  vehicles  to  assist  in  the 
acquisition  of  multimedia  technology  and  hoped  that  DISA  might  provide  such  vehicles. 
They  pointed  out  that  acquisition  vehicles  would  also  help  to  promote  desired  standards  by 
making  the  preferred  way  the  easiest  way. 


4.  CONCLUSIONS 


Conclusion  1:  There  is  a  Need  for  DoD  Standards  in  Multimedia 

The  basic  requirements  leading  to  the  need  for  standards  in  DoD  regarding  the  use 
of  multimedia  technology  exist.  That  is,  there  are  numerous  examples  of  current  and 
planned  uses  of  multimedia  in  DoD  where  interoperability  and  portability  are  important 
requirements.  While  the  needs  for  interoperability  and  portability  are  generally  limited  to 
partners  within  the  DoD,  there  are  also  situations  where  one  or  more  of  the  partners  are  out¬ 
side  DoD,  for  example,  lETMs,  where  the  originators  may  be  contractors,  and  distributed 
applications,  where  networks  may  be  provided  by  commercial  carriers. 

Conclusion  2:  That  Need  is  not  Immediate 

The  urgency  of  DoD  standards  in  multimedia  is  not  high.  There  are  several  factors 
that  suggest  that  the  immediate  adoption  by  DOD  of  standards  for  multimedia  technology 
would  be  premature,  such  as  the  following: 

•  Multimedia  technology  lacks  maturity. 

•  The  standards  for  many  multimedia  technology  areas  are  still  under  develop¬ 
ment. 

•  Even  where  standards  are  available,  their  success  in  the  marketplace  has  not 
been  demonstrated. 

•  Industry  experience  is  too  limited  to  identify  which  standards  DoD  should 
adopt. 

•  It  is  not  completely  clear  which  interfaces  require  standards.  For  example,  while 
there  are  a  very  large  number  of  image  and  video  file  formats,  there  are  already 
translators  from  one  format  to  another  that  run  on  all  the  most  popular  plat¬ 
forms.  Why  should  DoD  mandate  the  use  of  only  one? 

DoD  use  of  multimedia  technology  is  still  in  very  early  stages.  Most  users  are  still 
experimenting  with  the  technology  to  see  how  it  can  best  meet  their  needs.  In  many  cases, 


the  range  of  choices  is  quite  broad,  and,  while  it  would  be  useful  to  have  guidance  that 
would  help  narrow  those  choices,  there  is  inadequate  experience  to  mandate  specific  solu¬ 
tions  at  this  time. 

Conclusion  3:  De  Facto  Standards  will  Play  a  Significant  Role 

The  absence  of  open  standards  accepted  by  industry  in  many  areas  of  multimedia 
technology  is  not  an  accident.  Many  vendors  believe  that  while  the  market  and  the  technol¬ 
ogy  are  still  new  they  have  the  opportunity  to  establish  their  products  as  de  facto  standards. 
This  applies  to  data  formats,  such  as  Indeo,  the  video  compression  format  for  teleconfer¬ 
encing  marketed  by  Intel,  and  to  application  programming  interfaces  (API)  such  as  the 
driver  interface  for  SoundBlaster  audio  cards  sold  by  Creative  Labs.  The  example  set  by 
Microsoft  in  gaining  market  dominance,  controlling  the  technology,  and  setting  the  stan¬ 
dards  has  encouraged  this  attitude  by  any  vendor  who  gets  a  major  share  of  any  market, 
regardless  of  how  early  in  the  technology  maturity  cycle  it  may  be.  This  state  of  affairs  will 
take  several  more  years  to  sort  itself  out  and  needs  to  be  monitored. 

Conclusion  4:  The  Need  for  Guidance  is  Immediate 

The  multimedia  industry  is  fragmented  in  the  sense  that  to  implement  any  single 
application,  several  products  generally  need  to  be  integrated  into  a  working  system.  At  the 
same  time,  many  of  these  products  are  new  and  contain  many  bugs,  show  a  wide  range  of 
comparative  advantages  and  disadvantages,  and  are  incompatible  with  each  other.  DoD 
users,  like  users  everywhere,  need  guidance  on  what  is  good,  what  is  not  good,  what  works 
with  what,  which  products  use  which  standards,  which  standards  are  open  and  which  are 
proprietary,  and  other  related  facets  of  this  confusing  industry. 


5.  RECOMMENDATIONS 


Recommendation  1:  The  Center  for  Standards  should  provide  multimedia  technol¬ 
ogy  standards  guidance,  but  not  promote  standards  policy,  at 
this  time. 

The  approach  to  the  formal  adoption  of  multimedia  technology  standards  by  DoD 
should  be  based  on  a  program  that  includes  time  for  experimentation  and  exploration.  Stan¬ 
dards  recommendations  should  be  provided  to  those  who  want  such  guidance,  but  formal 
adoption  should  be  delayed  until  sufficient  experience  with  the  technology  and  the  stan¬ 
dards  makes  clear  which  standards  need  to  be  adopted  for  what  purpose.  The  standards 
guidance  which  is  most  applicable  today  needs  to  be  application  specific  and  has  many 
unfilled  holes,  but  in  any  new  technology,  following  the  period  of  rapid  expansion  with 
many  players,  there  is  usually  a  period  of  consolidation  as  ways  are  found  to  make  the  most 
widely  used  technologies  do  the  work  of  some  of  the  lesser  used  technologies.  This  is  likely 
to  happen  with  multimedia  over  the  next  several  years. 

Recommendation  2:  DISA  should  provide  acquisition  guidance  on  multimedia 

technology. 

Many  organizations  in  DoD  are  planning  to  initiate  experiments  and  pilot  projects 
with  multimedia  technology.  These  organizations  would  like  to  avoid  the  mistakes  of  buy¬ 
ing  parts  that  do  not  meet  their  needs  or  parts  that  do  not  work  well  together.  The  kind  of 
guidance  they  need,  however,  requires  combining  information  that  might  reasonably  come 
from  several  Divisions  of  the  Joint  Interoperability  and  Engineering  Organization  (JIEO), 
the  Joint  Interoperability  Test  Center,  and  possibly  other  DISA  components. 

Recommendation  3:  DISA  should  maintain  a  repository  of  information  on  multi- 

media  technology. 

This  recommendation  builds  on  all  the  others.  In  addition  to  standards  and  acquisi¬ 
tion  guidance,  many  components  of  DISA  can  contribute  to  creating  and  maintaining  a 
repository  of  technical  and  managerial  advice  on  all  the  aspects  of  multimedia  technology 
and  the  multimedia  industry.  A  significant  part  of  this  recommendation  has  to  do  with  main- 


taining  sufficient  skills  and  understanding  to  be  able  to  maintain  such  a  repository.  If  this 
were  accomplished,  DISA  would  also  be  a  center  of  technical  expertise,  able  to  provide 
assistance  in  the  judicious  and  effective  application  of  multimedia  technology  to  DoD 
requirements. 

Recommendation  4:  DoD  should  be  an  active,  coordinated  participant  in  all  multi- 

media  standards  forums. 

There  is  already  a  lot  of  DoD  involvement  in  all  types  of  standards  forums,  includ¬ 
ing  open  committees  and  consortia.  The  only  point  of  this  recommendation  is  to  encourage 
continued  involvement  and  to  encourage  a  more  active  role  for  DoD.  DoD  participation 
should  be  coordinated  across  all  related  activities.  The  DoD  representatives  should  be 
knowledgeable  enough  to  take  proactive  roles  in  their  respective  standards  bodies,  includ¬ 
ing  chairing  them  whenever  the  opportunity  permits.  Since  many  standards,  particularly  the 
open  ones,  take  several  years  to  reach  stability,  DoD  participation  should  be  committed  for 

the  duration,  if  not  by  the  same  individuals,  then  at  least  with  adequate  planning  to  ensure 
continuity. 
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APPENDIX  A.  INTERVIEW  FORM 


[What  follows  is  the  interview  guide  as  it  was  used  during  the  DoD  survey.  In  most 
cases  it  was  faxed  to  the  interviewees  prior  to  conducting  the  actual  interview.] 

A  series  of  interviews  will  be  conducted  to  gather  information  concerning  DoD 
requirements  for  multimedia  standards.  Determining  these  requirements  will  require  an 
understanding  of  current,  planned,  and  desired  applications  and  technology  for  the  produc¬ 
tion,  distribution,  and  use  of  multimedia  products  and  services.  In  addition,  an  understand¬ 
ing  is  required  regarding  existing,  emerging,  and  planned  multimedia  standards  and  the 
extent  of  DoD  involvement  in  multimedia  standards  organizations. 

The  purpose  of  this  form  is  to  provide  guidance  for  conducting  the  telephone  inter¬ 
views.  The  more  general  sections.  Parts  I,  II,  and  V,  apply  to  all  participants.  Part  III  is  for 
multimedia  producers  and  Part  IV  for  consumers;  one  or  both  of  these  sections  may  be 
appropriate. 

Part  I  -  General  Section 

la.  Identification  of  participant.  Specifically,  the  name,  organization/division,  and 
position  (with  respect  to  multimedia  involvement)  of  the  participant. 

lb.  Business  of  organization/division.  What  is  the  primary  business  role  of  this  orga¬ 
nization/division?  Does  it,  for  example,  develop  training  material,  or  prepare  pre¬ 
sentation  and  briefing  materials. 

lc.  Definition  of  multimedia.  How  does  the  participant  define  this  term? 

ld.  Impact  of  multimedia.  How  has/does/will  the  availability  of  multimedia  technol¬ 
ogy  changed  the  organization’s  role/activities? 

le.  Multimedia  producer,  consumer,  or  both.  How  does  the  participant  classify  his 
use  of  multimedia  data? 

lf.  Technical  environment  oT  the  organization.  What  technology  and  equipment 
does  the  organization  employ  to  acquire  and  process  multimedia  information,  and 
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to  disseminate  products  or  services  to  customers?  What  specific  multimedia  prod¬ 
ucts  are  currently  in  use? 

lg.  General  overview  of  multimedia-related  activities.  How  widely  is  multimedia 
currently  used,  and  expected  to  be  used  with  in  the  organization?  What  changes  are 
anticipated? 

lh.  Introduction  of  multimedia  into  organization’s  operation.  What  motivated/ 
motivates  the  introduction  of  the  use  of  multimedia?  Were/are  there  specific  cost- 
effectiveness  or  needed-capability  analyses  that  provided  the  motivation?  What 

type  of  planning/support  was  provided  for  this  introduction?  What  lessons  were 
learned? 

li.  General  market  views.  What  is  the  participants  opinion  of  the  cuirent  multimedia 
market  in  general?  What  changes  has  he  observed  in  this  market  in  recent  years? 
What  are  his  expectations  for  the  market?  Are  these  opinions  and  expectations 
based  on  any  formal  analysis? 

Part  n  -  Standards  Specific  Information 

lla.  Participants  needs  for  multimedia  standards.  What  multimedia-related  stan¬ 
dards  are  being  used?  What  additional  standards  are  needed? 

llb.  Work  with  multimedia  standards  organizations.  Which,  if  any,  particular  multi- 
media  standards  is  the  organization  interested  in?  How  is  the  development  of  these, 
and  other,  standards  being  monitored?  What,  if  any,  is  the  level  of  participation  in 
standards  organizations? 

lie.  Perception  of  impact  of  standards,  or  lack  of  standards.  What  impact  does  (the 
lack  of)  multimedia  standards  have  on  the  organization’s  work?  What  future  impact 
is  anticipated?  What  particular  issues  are  important,  for  example,  portability, 
interoperability,  or  dissemination?  Why  are  these  important  and  what  experiences 
have  demonstrated  this  importance? 

Part  ni  -  Producer  Section 

ma.  Identification  of  product/services  marketed.  What  products  or  services  does  the 
organization  provide  to  consumers? 

mb.  Identification  of  consumers.  Who  are  the  organization’s  clients?  How  many  peo- 
ple/locations  are  served?  How  are  the  products/services  “sold”  (for  example,  by 
fee-for-service)? 
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inc.  Organization’s  specific,  current  market  expectations.  What  are  the  participants 
perceptions  of  his  clients’  needs  for  multimedia  products?  How  have  these  needs 
changed  in  recent  years?  How  are  these  needs  likely  to  change?  Are  these  percep¬ 
tions  based  on  any  formal  analyses?  What  actions  has  the  organization  taken,  or 
plans  to  take,  to  meet  these  needs? 

ind.  Market  plans.  What  actions  has  the  organization  taken,  or  plans  to  take,  to  meet 
market  needs?  Does  the  organization  plan  to  support  additional  groups  of  clients? 
If  so,  what  are  these  groups  and  why,  and  how,  will  they  be  supported? 

IV  -  Consumer  Section 

IVa.  Identification  of  products/services  consumed.  What  products  or  services  does  the 
organization  use?  How  are  these  acquired? 

IVb.  Multimedia  requirements.  What  are  the  current  needs  for  multimedia  data?  How 
have  needs  changed  in  recent  years?  How  are  they  likely  to  change  in  the  future? 

IVc.  Producers’  multimedia  capabilities.  How  well  are  (non)-DoD  producers  meeting 
the  current  needs?  How  well  are  they  expected  to  meet  future  needs? 

Part  V  -  Closing  Section 

Va.  Additional  points.  What  special  points  would  the  participant  like  to  make?  What 
issues  does  he  feel  have  been  ignored? 

Vb.  Other  contacts.  Are  there  people  the  participant  recommends  as  additional  con¬ 
tacts  (either  internal  or  external  to  the  organization)? 

Vc.  Survey  results.  Would  the  participant  like  to  see  of  copy  of  the  final  survey  results? 
(If  so,  make  sure  we  have  his  fax  number  or  mailing  address.) 

Vd.  Provision  of  examples.  What  materials  (in  particular,  videotape)  would  the  partic¬ 
ipant  like  to  share  to  promote  their  work. 


LIST  OF  ACRONYMS 


AETC 

Air  Education  and  Training  Command 

AFC4 

Air  Force  Command,  Control,  Communication  and  Computers 

AIS 

Automated  Information  Systems 

API 

Application  Programming  Interface 

ASD 

Assistant  Secretary  of  Defense 

ATM 

Asynchronous  Transfer  Mode 

ccnr 

International  Telephone  and  Telegraph  Consultative  Committee 

CFS 

Center  for  Standards 

CG 

Coast  Guard 

CNO 

Chief  of  Naval  Operations 

CODEC 

Coder-decoder 

DBMS 

Database  Management  Systems 

DIA 

Defense  Intelligence  Agency 

DISA 

Defense  Information  Systems  Agency 

DLA 

Defense  Logistics  Agency 

DMA 

Defense  Mapping  Agency 

DOD 

Department  of  Defense 

DVI 

Digital  Video  Interactive 

GIF 

Graphic  Interchange  Format 

HTML 

H)T)ertext  Markup  Language 

ISDN 

Integrated  Services  Digital  Network 

ISO 

International  Organization  for  Standards 

lETM 

Interactive  Electronic  Technical  Manual 

IPTC 

International  Press  Telecommunications  Council 

ITU 

International  Telecommunications  Union 

JIEO 

Joint  Interoperability  and  Engineering  Organization 

JPEG 

Joint  Photographic  Experts  Group 

MIME 

Multimedia  Internet  Mail  Extensions 

MM-SQL 

Multimedia  Structured  Query  Language 

MPC 

Multimedia  Personal  Computer 

MPEG 

Moving  Picture  Experts  Group 

NAWSC 

Naval  Air  Warfare  Systems  Center 

NITFS 

National  Image  Transfer  Format  Standard 

NPRDC 

Naval  Personnel  Research  &  Development  Center 

NRaD 

Naval  Command,  Control  and  Ocean  Surveillance  Center  Research, 
Development,  Test  and  Evaluation  Division 

NRL 

Naval  Research  Laboratory 

NSA 

National  Security  Agency 

NSWC 

Naval  Surface  Weapons  Center 

OMG 

Object  Management  Group 

QMS 

Object  Management  System 

00 

Object  Oriented 

OSD 

Office  of  the  Secretary  of  Defense 

PCS 

Personal  Conferencing  Specifications 

PCWG 

Personal  Conferencing  Working  Group 

POTS 

Plain  Old  Telephone  System 

PSTN 

Public  Switched  Telephone  Network 

SGML 

Standard  Generalized  Markup  Language 

SMSL 

Standardized  Multimedia  Scripting  Language 

SMTPE 

Society  of  Motion  Picture  and  Television  Engineers 

SQL 

Structured  Query  Language 

TACO 

Tactical  Communications 

REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  tune  for  reviewing  instniaions,  searching  existmg  dau  sources, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
collection  of  information,  including  suggestions  for  reduemg  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1 215  Jefferson 
Davis  Highway.  Suite  1204.  Arlington.  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY  (Leave  blank) 


2.  REPORT  DATE 

March  1995 


3.  REPORT  TYPE  AND  DATES  COVERED 

Final 


4.  TITLE  AND  SUBTITLE 


Analysis  of  DoD  Usage  of  Multimedia  Technology  to  Determine 
Requirements  for  Standards 


6.  AUTHOR(S) 

Richard  R  Morton,  Christine  Youngblut 


5.  FUNDING  NUMBERS 

MDA  903  89  C  0003 
Task  Number  T-S5-1238 


7.  PERFORMING  ORGANIZATION  NAMES)  AND  ADDRESS(ES) 

Institute  for  Defense  Analyses  (IDA) 

1801  N.  Beauregard  St. 

Alexandria,  VA  22311-1772 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 


IDA  Paper  P-3026 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Center  for  Standards 

Joint  Interoperability  and  Engineering  Organization 
Defense  Information  Systems  Agency 
10710  Parkridge  Blvd. 

Reston,  VA  22091-4398 


to.  SPONSORING/MONITORING  AGENCY 
REPORT  NUMBER 


12a.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  unlimited  distribution:  4  August  1995. 


12b.  DISTRIBUTION  CODE 

2A 


13.  ABSTRACT  (Maximum  200  words) 

This  document  describes  an  analysis  of  requirements  for  standards  for  multimedia  technology  within  DoD. 
The  activities  of  vendors  and  standards  organizations  were  observed  to  determine  the  state  of  the  art  and  the 
state  of  practice  in  the  commercial  community.  Numerous  standards  exist,  both  open  and  proprietary,  that 
address  many  multimedia  aspects,  with  additional  standards  under  development  that  address  more  aspects  and 
newer  technologies.  There  are  no  areas  of  multimedia  technology  where  a  single  standard  has  reached  near- 
universal  acceptance.  DoD  users  of  multimedia  technology  were  surveyed  for  their  needs  and  attitudes 
towards  multimedia  standards.  Little  use  of  multimedia  technology  that  goes  beyond  initial  trials  was  found, 
but  a  large  number  of  DoD  organizations  have  begun  to  experiment  with  ways  to  make  productive  use  of  the 
technology.  There  is  a  keen  awareness  of  the  future  need  for  standards,  but  little  demand  at  this  time,  largely 
because  DoD  users  are  aware  of  the  immaturity  of  the  technology  and  the  industry.  The  greatest  need  and 
demand  for  the  next  few  years  will  be  for  guidance.  This  report  recommends  the  development  of  such 
guidance,  as  well  as  the  continued  monitoring  of  the  industry  and  participation  in  standards  activities  so  DoD 
will  be  prepared  to  adopt  standards  in  the  future. 


14.  SUBJECT  TERMS 

Multimedia;  Standards;  Requirements;  Information  Technology. 


15.  NUMBER  OF  PAGES 

_ 50 

16.  PRICE  CODE 


OF  REPORT 

Unclassified 


NSN  7540-01.280-5500 


OF  THIS  PAGE 

Unclassified 


19.  SECURITY  CLASSIFICATION 

OF  ABSTRACT 

20.  LIMITATION  OF  ABSTRACT 

Unclassified 

SAR 

Standard  Form  298  (Rev.  2-89) 
Prescribed  by  ANSI  Std.  Z39-18 
298-102 


